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ABSTRACT 

PURPOSE: To provide a method for always forming an image which is excellent 
in image quality as to a deaneries s image forming method in which 
developing and cleaning are performed at the same time at a developing 
stage. 

CONSTITUTION: As to the cleanerless image forming method, developing toner 
used is of the following kind respectively selected and set like, (a) 
intrinsic electric resistance value R satisfies R>=lX10(sup 13 ) . omega . . cm 
and the electrostatic charged amount q(sub t) of the developing toner is 
0.5(mC/kg)<=|q(sub t ) | <=40 (mC/kg) , or (b) the charge amount q(sub r) which 
residual toner remaining on the surface of a photosensitive body after 
transfer has after passing a latent image forming stage is 0.5 (mC 
/kg)<=|q(sub r) | < = 60 (mC/kg) , or (c) the amount km(sub 0) of ^ the developing 
toner facing a latent image at a developing stage is 0.6(X10(sup 
-2)kg/m(sup 2))<=km(sub 0) <=3 . 0 (X10 (sup -2)kg/m(sup 2)). In this method, 
the high-quality image without a positive memory and a negative memory is 
always and easily obtained. 
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«fls-r s 1 1 1> ic. wia^—fbxstc j: o ft 
znitn® hi— *msmi8immmz®.?\ • miR-rsia 

OfftlQ. *». 
I q, I £40 [mC/kg] 

zffiit lt^* c t t-r -5. 

[0 0 16] ^ 

^tA»-Cf5. -TfcfrtS. ©ffiftfiiu Si«©h:*- 

ftSiifc fe b < t*i"J t£<k -o T * ^ U ©fc <^ 

mz&n%&® hi— ©#S*£;3f£©*BBlrttc3SiR ■ 

[0 0 17] 

mmm\ 01M1£#J1LT#5#P§©*S£0!I£ 
[0 0 18] ft-T. Elltt*5§K*«0*ii5tfflV^c^ 

fed, ^®£S8T5h±-5$li£:frbT!g)fc#l©^ 50 

ffitc6<^)ttLr)o, $##i©raj£©i.2 ~4.o 

«©M3rciMSSt^5»E££fi£-=>T^S. fc*S. 

U-y (hi— 4tt, *^tt#U£ A 

U-7<D&W\Z> ftSfl/i'>l7Xh'7-£3-f 

>#S8§) . 10tt^H-A (P— if-bf-A) , lltti% 
— fb^7->, 12tt9-fli:/95'llKB«©«tt***-* 
ItWIft. 13«h^-il##4fch:*--2£«f&-rSh 
«*&P-7, 14»fct^«X7 r U>^ffltC«fc^T 40 

n— &&&.4m\zj&mm&Lx&&2t\z hi—m 
mmmmt, imhi—mw^X'&z. 
[0019] mz, *mw\z%z>m&]&i$.i}m<oi? , J- 
T-vzzfa-tMz&vzmmmm? u 

[0 0 2 0] ttUdic. »M®-#a#«HSi81fft (■« 
j&j&) jjj!:%mw£9V-i-i>7<7v>i?\zs.z>m&fe 

Xgfc^Tte. «Sh^— 2' *?*®iw#«LT^5® 50 
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6 

(0 2(a) ) , ®^l®lC^-if-H-AR)tSff^ 
(9rg©#»*J§*f£ • fiftS-** (0 2(b) ) . 

wgE#«&^ • s^ufcss^ i m\z. hi— i§#& 

#l®©*'J-^>^£fr3fct£ (02(c) ) , 
1 BCD «t£«g^#«8§ 5 \Z&r> Xftimft <&& 

&) 6 icig^-f -s (02(d) ) . ua>?>a, wta®3t* 

lMBHii5>^8l:ioT^S3nT!i^ (02(e) 
) . ^-{b^^^lUCioT^Jtff lB5<D«Sh^- 
2' CD»**^— (0 2(f)) . 
£ffl^&#7y>*fc43^T», ±.§Z<D£5\zm®ZM 
■&%&ttrV-~>>f£Zmmzmff?Z>Z\k-ifi-CZ 

s. -rtzt>^ m%* i vn%mz hi— 

tH»fc. *S3t«15tC#«LrVv^Seh^— 2' £h 
S^4BtC©*LTS«^g3I*lK[sliR-r2». ■* 

[0 0 2 1] h f— 2 ' fi*tffi«fc#Vi»#KB. 

m&2tizmmz-#i?'bi,<te*jj<D* : EVtf&£.'?z 

i)K *ffl±ttttH302(f) -r^-rSSh^— 2' ©J^- 

[0 0 2 2] ^tC, S«^i"J-->^C0^*-XA 
(CP V^T0 3 £#H8LTHfti£iT£. Seh^ 

[0 0 2 3] div D, =0 
div Dt =qr mi /di 
div Di =q< km. /dt 

Dp • n = a p 

(D t -D. ) • n = o p 

(Di -D, ) • n = 0 
-Di • n = Ot 
6>P (0) =0 
<f>P (dp) = <t>p (dp) 
<pp (dp +dr) =<pp ( dp+dr) 
<pp (dp +dr+dt) =Vb 
a p = £ p (V P /dp) 

&*r fej;t;<pt W®e>tlZ. m^-d<p/dx*iifatA 

-->^*t^7-r^ 0 X.<dp+dr©t#lCtt^U-- 

X. >dp+dr©t#fc»S«i*ifft)n, 
Sffl©h^— Mttmli. mr ( X. -dp)/dr *5itXm( X 
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. -dp-dr)/dt-Hnr KioT^tl-fnaJJ^ft*. ftt-LZ 
m Vd ©Jfc Vd / V. £g*U mote: h*— SJt^MO* 

1 j Vp-Vb 

m= - 

A qr 



8 



* [0 024] £t±©#tfr©i!g£. &©<fc5fc9l«! • jr«J 

[0 0 2 5] 3tlft#@5£ (m^mr©£€0 : 

[00 26] 

[»1] 



qr 



qt 



dr 
2er 



dp 
e p 



mr 



kmo dt 

+• 

2b 

[0 0 2 7] ?U-x>^#g5S (m^mrODtir) 
[0 0 2 8] 

1 | Vp-Vb 

m + 

A qt 



+rar 



X [*2] 



dr 



2er 



dt 



a 



mr + 



kmo dt 
2e 



[0 0 2 9] fcfc'U A=dp/ep+dr/er+dt/E tTifc 

[0 0 3 0] SSht-CMCioT, ±iH^e^«f 
©Vp©ffi (^3fc^ 1 ^©■kstc^rtrrs 

^-f ^>S2S«tL, I Vp | 2rffiT5*S. ^CT, h:T 

= tc R* 'mr(3/47rp R 3 ) =3mr/4 pR <hfc-5. h:r 
-#tt^Lfc^3i:#£#©gc:ffi«{i£ V, . 
gB#©^#£ V, , #S$#©3f#£ v. i-rst, £ 

Vo= Ki mr-500 »(1) 

[0031] 9tytxm\z&Kz>wmmfflo\z*tvT> m 

1-7? W— tftf-AOA* 



I = Io( l-n) =Io( l-3mr/4 pR) 

mr^me ©<h€T, I=Io( 1- k> mr) -(2) 
mr^me ©££, I=Io( ka /mr) —(3) 

[0 0 3 2] ±|H©»3t{c:J;-3T®3t^M©«I^«fi: 

vottvp t^^-rs ©r. rct^msmmmmytmz^ 
u 7©5g*t»3ia«t shirrs t, «*' 

30 <#©^H«&Vp©ft«S#tt«#©3:3©£fc:iE&L# 

5. 

[0 0 3 3] KI i ©££ 
Vp=(k4 1-500-Vr) (Vo-Vr)/(-500-Vr)+Vr-(4) 
I i £1 £ h ©t€T 

Vp=(k« exp(-k. I)-Vr)(Vo-Vr)(-500-Vr)+Vr -(5) 



h <I £ I. ©iff 

Vp=(k7 /(I-k. +*» -Vr)(Vo-Vr) /(-500-Vr)+Vr 



(6) 



&fc*U Vp£-50V, I. tiSftft^fflfc^tt-SSftX* 
JMr©«*«. I teSSh:*— ®SjB&©BftX*;V 
k ~ k> *5<i:tf I. ~ h «5tSrCfcS. 5£(1) 

~(6) rmsmrn- ?v-->ifi3nmzft\-rzz.t 

Smr©H^£0*Lfe. mifrZftfrZ&SlZ^rMZ 

[0 0 3 4] ±f2frgC*3^T mo =0.64X10"' (kg/cm 
» ) , me =0.607 X10" 1 (kg/cm J ) » Vp=-200v , Vr 



50 



=-50V, dp=20#m , dt=ll/im. dr=mrX10-' (m) , 
£P=3.4 £o , £t =1.0 £« « ft =1.1 £o » q 
, =-5.6X10-»(C/kg)> q. =-24 X10-'(C/kg), ko 
=2.0 . ki =1.20X10* . ks =1.24X10* „ b = 
0. 15X10-' , k« =1.74X10* . ks =-515, k« =45 
0 . ki =-0.23 , k» =1.1 X10" 3 , ks =-9, Ix 
=0.9 xi0- 3 (J/m s ) , It =3.66xi(r 3 (J/m? ) , I 
o = =13. 2X10" 3 (I/of ) 

[0 0 3 5] t&iaw^^tcsis^n&t-rJHcs^. 
mm • *?v-->if&mz-D^T$iwrz>. 
[0036] jfe-r, mmm*ji\zm\-rzm®hi— ©« 
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9 

t. I q. I at&V>££tej!^©«€#&&T2«Mft 

^t«ft-rs. -e-LT, ©#«ft£fl£^«ti~ 

[0 0 3 7] 06 teSUft J**- ©#ftfi*<. s« • 9 u 
«(WJ;tf/\-7h->ffll. ©fcftftl 

q, i j&tfi^s^tf^'jaroesus. caifttt 

m»hi— ©ffltftl at IWtwSil. 

■oh*- ©ffiSSt^'JSe* Ort^USMD ©«ft£ 
5KLfcfc©T&S. fcjKU **us«tt. MM— 

-x© h^— #3£ft©g-T?J£sgLfct>©Ti&-&. 

[0 0 3 8] *fca«««KjtA-r*a«h^-o»« 

•ftffi. /\-7h->a8fc«fctf#£©v>mt::43V>T 
fe. ®%hi— ©«mfi I q. I tfVMSVXSE^U© 

-©#msi qr i *»*ftv»«HH*. mmhi—ito&yt 

h^-- ©«ms I q. I a<*af s^tf** 
u*£Uft<fc*. 010(a) te&zfCb) \t. mmomm 

*>©•?, 2' ©flMtftl qr I =-24(mC/kg) 

-co, ffig©?u-->^#»fri/ftv>©fc*tu &g 

h^— 2' q. =-34 (mC/kg) ©*§£■«, Kfftfc: 

[0 0 3 9] £ft&©»*fcV»L«rtltt. $ft#^©# 

[0 0 4 0]-*, M— Sft#4«lBKtf3gLT:fl« 

U!taii©M«S*U«:t>©"C, — «gS5lc^«h^— fi 
mo ©^fcJcoT^^UOSS^atttSn*^*^ 

mo T. »?»©■«»*## SUSS***©***** 
gt&5„ 2 etc, iWBh^— fi»#t«3tt*©3S«Jt 
koSEfctt. S«®®ltjtA-r5S«h^- Smo ©H 

NticiMrrsfcft. ^*uii«fcjw»a«h^- ft ■ 



ftK!¥5-2 2 8 7 

JO 

ailtit k (MKtf) Sgh *-©«£•#«&£& 

[0 0 4 1] fr*b***U— :f J>XM*#J*#8ste43V» 
T, fcSFfcfE® • Hft***±Tl4» S5ELfc±5lch 
#ftfi&£ft5Sfc*5B£A#«.::3#? • WCTSfc 

g#*t>. aT^©jStte"3v»TBii8-r*. 

[0 0 4 2] ife-f, *»W©^iJ-r:>^UXH«^ 

jjm-c\*. m&hi—attn&<omim\ q. ibo.5 

[mC/kg]~40[mC/kg] "C£»tftH!fcSfcV s . ~D*.K>. S 
fth?— ©#ftft ©*&**« I qt I #0.5[mC/kg],fcD*> 

»«f»l£h:*— fi##3*ffitf>5©M&*ie::U BfS©S 
**3tJ5fcU8l<^&T»*. SMIv*— ©#«ft 
©tfifcHB I q. I #40[mC/kg] 18120 

tt, «3t# 1 ©«H«tt©IB«ft«lW)OV KilCfBfel/ 
fcW-fttf&&&v>. ecu, MioSIifioM 

fitsiooov a±fc««"r*t. at*fti:±ot*M 

©^#*»fc*fcl/»BlC«MW:<&*©"C. »• 
h*- ©#ftft©*&*HB I at I «40[mC/kg] 
fr>ttBl£B9l • ttfeSn*. CZ.-vm&hi—0 

#«fii4^©*3fcurjBS^ufc , b©Tr*s. r**? 
t), wi»ic*3t#©»«^-^3j>6an**«Mii«w* 

W*U. ZOmZhi— «ftT?«*£tKJ:DJiaUfc 

[0 0 4 3] *fc*«ttttBi«>6»fc«^. GVXBfc 
K^- ©C^*»60~90Xgai?*D. *Sh- ft 
^7->llT?J%-ib*f^*ffofctUT'b, 38«h^— ft 
ttO.l [xlO-'Kg/m*] SflEtft*Jlt75«*5. 
CB, 8l«h^— ©^ftftl q. I **40[mC/kg] 
5t, 0.1 [xi0- l Kg/m ! ] (DJSmhir— ft&^'J-- 
>^T5di:^Blffit?5:2>©T?. I qi I tt40[mCA 

g] *«A*v»iBHfcW? • wean*. 

[0 0 4 4] a 6 ft, h^-©B#ft^i2Sxtt RKtJH 
Ttt. R S 1X10 1S Q • cmfcSJ? • S^SnS. 
t), R < 1X10 1! Q -cm©«-&«, (E^ai-iS^ffil' 

ft©itfi*f«^0.5[mCAg]*»t!*5t^ , &*0, d"J- 

[0 0 4 5] ±E©ste»«*K«rr*fc. S«h^-© 
H^tl^ffi^te Rtt. R & 1X10"Q -cm&jSrSfcb. *^ 
t>SSfth^- ©flMtft©l6*ttt I q. I ifi. 0.5[mC/kg] 
~40[mC/kg] . «fcOSFSb<«0.5[mCAg]~20[mC/kg] 

[0046] mmm2 

z.<o^mm\mm h+- ©#«ft ta« • 'J-- 
>ywtt©nff**#Wfcw-rt)©"e, s*«^«tn: 
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m R©gfc5 6«S©§!«h:f— &%MV1t. bi—0 
H^m&JgirUg R*t» R < lxKH'Q • cm©«-&te. >7 

5. «ifeM«iriiA-r5fl[«iosehi— ©»«aa<o. 

5[mC/kg]*«St;:fcS*§'&fc*0, ^©fc&^lr-fc.fcSi' 
>;>W*+#<fc&oTr5,£©* 'J j§j£l,#;S 

[0047] «eh±- *w&j:m*mi&vrz®; 

■5fc«>. $ft#©««^-*^fia>5&«*a<ffi^l;:;*: 

[0 0 4 8] commmz&totzt* hi— ©h#« 

^.mim Rtt. R ^ 1X10 1, Q -cm&SSfcU rtOJSB i0 

hi— ««i»«xBfta3ibfc«Kirr *s*?a a. #. 

0.5[mC/kg]^l a. I =£60[mC/kg] . «kD»*U<tt8 
bG/kg]£l Qi I ^40[mCAg]lcS*?-ii^Sn5Ct 
lute -5. 

[0049] g@£ffl3 

•5^«th^- «*&Mkmo £ pJfigfrlBO *3 < f S ~ £** 

h'»iz< hh%L®.m.mzm\?%m&b')— m&wsM 

tt. 0.6 [xiO-'Kg/m 2 ] ^TfcttniifcS&V*. £ 
*|»KL&J:3fc, MM** 1 Mil**— H»*4 
ffi©jHSit. mo ithi— m&fc4mzttmLTffi£2 

n*§i» n— a [Kg/m j ] sawBfciiAT 

#JS£#0.6 [xiO-'Kg/m 1 ] *98T»S 

[0 0 5 0] S«^«»-iIA-r2.a«ih^— 40 

Mkmo *», 3.0 [xio-'fe/m 1 ] &mXZ>t, 3&8±pJ 

tt, r»*— a^4 tg53t# i tvmizG&rz h:*— 
[0 0 5 1] c0£Jfiffl*nKrr«£. Sffcigtcfc^ 

Tmmzttmtzm&v-i— «j&skm> 0.6 [xio 

-'Kg/in 2 ] ~3.0 [XlO-'Kg/m 1 ] . iOffSKHO. 50 
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6 [xlO- ! Kg/m J ] ~1.8 [xiO-'Kg/tf ] fcBBtT* 
tt*t*-f>f-t&S. -tbT, iffltf ht- ©HW 
maSfiitt R#, R ^ 1X10 13 Q • cm^Slit-r^t*^ 
*t<. SS.tSlfth:*— ©#«fi©if6*fffi I Q. I 
*t, 0.5[mC/kg]~40[mC/kg] T, 
1t®\Z^i?Zim hi— ©«*?S Qr «», 0.5[mC/kg]^ 
I Qr I £60[mC/kg] \zm9l'm&iStXZZ\tifij:Mf 

*U>. 
[0 0 5 2] *Mffl4 

®S q. «« • WB»i"J-=>yfc*«1 - *»« 

J8«h^— ©^mS Q. £©*8 qt • qr **> 0.25^ q 
, • q, ^18OO©<eHr*3.ca^-tt!S-r-5llt*J0*l/ 
lr»|j**SL&. -Tttfc^. I q. I *5<fctf I qr I ifl 

*3i»**H:. • Pin** u-r^fwtss 

I qt 1^0.5. I qr I ^0. 5 T*n««tViilt 
*««BSn&. 'uT, qt , qr JSflMt«tt««ra U"C 

0, Ufc75<oT qt • q. =0. 25]0tg>MB£&5. ffi 
^, a^fittCOViTttrWEflSW^JS^JT^L-fc I qt I v 
^40. I q r I ^60©MS-e©S*afflb#5*V>. -t© 
SStt. fctAtfl gt 1=40, I g. I =60©T«il 

mn&mmwmmzjzg^ittf). m&tmxm%<?>wiz 

fg*"T5. -tbT, qt • qr^lSOOWKrtlcSS? • 

[0053] zammm&Em-rzt. &»bi— ©a 

WS&Jggiffl RS. R ^ 1X10 1S Q • cm. Sfc35l«®« 
»CitA-r-5^«h^— ©««a q. [mC/kg]t^gh 
^— ©fll^ra qr [mCAg ] t©«[S:0.25^ gt • gr 

£\ZUZ. 

[0054] mmm5 

-©tftftftetf^i) ©«*KR«-r^*s*-rt)© 
*^rfen, i©^— fba5#©fistt(cj;5«MW/ifpffl 

Jc^oTSSh^-W^—ftSrfT-pTfeJ;^^ ft— ft; 

[0055] ua»u vi-rn©«-&t>, «Sht-M 
©ft-'ft;'&«i*«iic«^-r-5fc«>ic«, ©* 
sa^S5*7r5'^t*2>. ash^-- ©« 
sa^ffi*s»c*ir^«^tt, «««so««^— ^'M*!* 

5^«*^jfl^»t^toT, ft— {bffi^lCtS hi— ft— 
-fb^E«.C«t'B*>6*C»*. ft— fkfS*JSr««tttb» 
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14 



#800V£AT. 3m.V>t%\Z-!7'£& 3 KV Wft'f&Z. 

Tt?«. SI® ©*9— ft;xglc*its*SS a. * 
I q, I £40 [mC/kg ] fc^rs&fltflii&Snfc. 

, I £20 [mC/kg ] £-r*£t#ff£UV>. 
[0 0 5 6] fc*5, CCTSfht- ©fc-fclSK* 

wjot*. c^t. Q< ' « a. £^sjn^©K#tt 

[0 0 5 7] ±|Bfc*V»T38Wh^— 
SffllcElIU *«««tB«tt©«»*ft200m«KT 

e©ife»fiS:2oovigS£;T(c^«-r5ctic«fcf3, 

[0 0 5 8] 

tftff&icctttfi. -r<nfc«« 

[■■©IMt&KH] 

[01] *»9Bfc«*IB«»**ifelCfflV»*^U-J-W 
XffiSlKB©^^^ £*-T0rffi0. 
[0 2] *SE9aK«»lB«SfifcW6K:*»taW»»J«3: 



igjfcffffl© h*— •*<wa«Mirfcwrr*wi*« , f 

grffiB, e »<E9«©ffi^#:H*l»«t-*ttJ8&^i'Wf 
00, ftt^-^«WT«aMKBK««lxTV>*»«h 

[03] *»Wfc«*B«»**iSJC*»J*a»W"*i' 
[04] *3iSWtC««BI«JB^ffit-*<' i, rglSh^— 

[0 5] **MK«*««»dt**K*HTSi««tti 



[06] *58Wfc#*Pl«»***K*^' r *** siK 

& [0 7] *»wtc«*B«»d«rftK*^"Cffl'' s *^^ 



[0 8] *»Mt:«*H*k»jat*ftK*v^***® c 

*J;iy^<g2:*T£6«S0. 
[09] *38Wfc«SH«#J^tfefc*^'rja'' s *f**' 

t * ^ u !*e©M# s^-r f&«0. 

[010] *5Hifc«*HiW**Sfc*lt«a*PI» 
?U-->^©Stfc£*7^fcUTSVr^5£0'e. aft 

a? ^ij-->^*s^tcfft>n&«ffis^-r«fffi0, btt 

[011] *BWfc«*B«»*#ifeK:*V»T£«** 
0. 

[012] «*©jMJ-^XB«»J«fcJfltr»&lVCt» 
Si? U ^7.fE®8B©S8^J£^£*TiSf0B. 

[ft^©g»gn] 

9 10-*lf-A 
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(9) 
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[01] 
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(10) 
[04] 
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[05] 




j«»effl • Vp-Vb (V) 
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(11) 
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[06] 




S fi I- - a (xlO' a kg/af) 



[07] [010] 




(b) q P = -34 (mC/kg) 
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[08] 
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